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(54) Cutting Insert having a cutting corner formed by curved segments 



(57) A rhomt>ic shaped metal cutting insert is 
adapted for longitudinal tuming and copy tuming. 
Opposing nose comers (NC) of tfie insert fonii equal 
angles less than 60 degrees. A pair of side cutting 
edges (17,18 19.20) converge toward each of the nose 
comers (NC). The side cutting edges of each pair form 
ot>tuse angles with respective side cutting edges of the 
other pair. A longest diagonal (D1) extending through 
the insert intersects both of the nose corners and forms 
an acute an^e relative to a diagonal (D2) which bisects 
tx>th of the obtuse angles. Each nose corner has a cor- 
ner cutting edge formed by a plurality of curved seg- 
ments (3&42). Rrst and second ones (40,42) of those 
segments are disposed on opposite sides of the longest 
diagonal and together form an angle of alxxjt 90°. Situ- 
ated b^een the first and second segments is a third 
segment (41) which is intersected by the longest diago- 
nal. Adjacently disposed ones of the curved segments 
at each corner have radii that are different from one 
arwther. 
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Description 

Background of the Inverrtion 

[0001] The present invention relates to an Indexable 
insert for cop/ turning with nose point angles less than 
60°, which cutting insert has a rhombic basic form 
including an upper surface, and a bottom surface inter- 
connected by side surfaces, wherein at least a part of 
the intersection lines between the side surfaces and the 
upper surface forms at least one main cutting edge, a 
secondary cutting edge and a curved corner cutting 
edge theret>etween. 

[0002] For copy tuming nowadays, to a large extent, 
indexable inserts are used with nose point angles t>elow 
. 60?, wherein aaordinary.value.ori the nose point angles 
is 55°, which enables application of the cutting inserts 
within a broad range. On the market nowadays a 
number of different types of indexat>le inserts with 55° 
nose point angle are found, among which types rhonrv 
tx>idic, rhombic and regular triangular indexable inserts 
can be mentfoned. 

[0003] In copy turning the follcwing properties regard- 
ing feature and economy are desirable: 

1) Good chip control, i.e. favorable chip guidance 
and chip breaking. 

2) No movement of the cutting insert under impact 
of cutting forces. 

3) Possibility to engage at 30° when inward copying 
is practiced. 

[0004] When copy turning in certain materials or in 
slender work pieces and also in usage on unsteady 
machines and in internal metal working, low cutting 
forces and prefeFat)ly a positive chip angle on the copy- 
ing insert are desirable. Simultaneously there is a 
demand in modem machines that the copy turning 
insert to be used will be able to give the best possft)le 
surface finish of the machined surface. Sometimes sur- 
face finish can be inproved by using higher cutting 
speed and neutral or positive rake angles. A certain 
sensitivity for the adjustment of the setting angle will 
however remain. 

[0005] It is a purpose of the invention to achieve a new 
arxJ improved indexable insert for copy turning to avoid 
or alleviate the problems of tiie pria art and which ena- 
bles attainment of all the above indicated desirable 
properties at the same time as the feed can t>e 
increased considerably. 

Sumpfwy of t he In ve rrtion 

[0006] For the said purpose the invention provides an 
indexat)le insert which is characterized by having its 
longest diagonal extending at an acute angle in relation 
to the diagonal extending through the obtuse angled 
comers and having the acute angled comers on the cut- 



ting insert designed with an asymmetric nose radius 
wherein said curved nose is divided in a nunrt>ef of cir- 
cle or cylinder-surface segments with different r^ii in 
which at^acent segments always have with different 
5 racfii. 

Brief Description of the Drawings 

[POOT] The invention will be descrft>ed in mote detail 
10 in the following with reference to the enclosed drawings, 
wherefrom the features and advantages of the invention 
will t>ecome apparent 

Rg. 1 a plan view of a copying indexable insert 
IS according to the invention. 

. Fig. 2 is a side view.of the cutting jr^ert in. Fig..1 

Rg. 3 is a perspective view of the insert in Rg. 1 
and 2. 

Rg. 4 is a view showing a tool with the cutting insert 
20 provided for longitudinal tuming of a work piece. 

Rg. 5 shows the tool according to Fig. 4 during 

invmrds copying of a work piece. 

Rg. 6 shows an enlarged detail of the cutting corner 

of a cutting insert according to Rgs. 1 -3. 
25 Rg. 7 shows an enlarged detail of the cutting corner 

of a cutting insert according to an alternative 

embodiment. 

Detailed Description o f Preferred Embodiments of ttie 
30 Invention 

[0008] Rgs. 1-3 show a cutting insert 10 for copying 
tuming according to the invention with rtiombic basic 
form and having opposing narrow or nose corners NC 

35 which constitute cutting corners. TTiose nose comers 
have nose point angles betow 60°. e.g., 55°. The cutting 
insert is generally made of cemented caribide but can 
also be made of other ceramfo materials. The insert 
comprises flat top arxl tx>ttom surfaces 11 and 12. 

40 which are nutually parallel, and which form a right angle 
with ft\e edge surfaces, of which three 13. 14 and 15 are 
shown in Rg. 2. A first pair of side cutting edges 17. 18 
converge toward a cutting comer, and a secorxf pair of 
side cutting edges 19. 20 converge toward an opposite 

45 cutting corner. As can be seen in top plan view, those 
pairs of side cutting edges are separated by mutually 
parallel edge portions 21. 22. According to an alterna- 
tive emtxxfiment, however, the irtsert may be provided 
with curved convex side surfaces in lieu of the linear 

50 edge portions 21, 22. Also the insert can alternatively 
have a positive basic shape, wherein the side surfaces 
intersect with the upper plarw surface 11 at an acute 
angle. The side cutting edges17, ISofthefirstpairform 
equal obtuse angles a with respective side cutting 

55 edges 17, 20 of the other pair. Rg. 3 shows hew two 
edge surfaces 15. 16 extend toward the acute angled 
corner. 

[0009] With the insert in clamped position, as shown 
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in Rg. 4, the edge 17 forms a main cutting edge and 
edge 18 forms a secondary cutting edge. (When the 
insert is used for inwards copying, as shown In Rg. 5, 
the edge 18 t)ecomes the main cutting edge, and the 
edge 17 becomes the secondary cutting edge.) The 5 
edges 17. 18 and 22 in Rg. 4 are located outside the 
bottom support surface of the tool holder 23 to enable 
those edges to be brought into cutting engagement with 
a work piece A. It is to be understood that the cutting 
insert must be Inclined In such manner in Rg. 4. that a w 
sufficient clearance angle is provided along the main 
and secondary edges 17. 18 and afong the edge 22. In 
this way, the edge 22 becomes useful as an out-copying 
edge such that when out-facing 90*" occurs, a large 
working allowance can betaken without the need to use 75 

particularly brig edges 1 7iJB,J9jJ20 

chip breaking and guidance of the foriiied ch^ when 
out-fadng at 90° is also attained; said chips are other- 
wise trout)lesome due to their width and limited thick- 
ness. 20 
[0010] The cutting insert is provided along all cutting 
edge portions with a land area 24 with uniform width, 
which is mainly perperxik;ular to the edge surlace of the 
cutting insert. The land area extends round the cutting 
insert in a plane which is parallel with the plane contain- 25 
ing all of the cutting edges. The land 24 is intended to 
serve as edge reinforcement The land 24 connects 
inwards towards the cutting insert, to an obliquely down- 
wards inclined surface 25. 26 extending afong the side 
cutting edges, respectively. Located adjacent the out- 30 
facing edges 21 . 22 at a certain dlstarK^e from said land 
24 in a direction towards the middle of the cutting insert 
there are respective circle segment-shaped first pla- 
teaus 27. 28, the inclined side-walls of which are 
interxied to serve as chip breaking walls. ss 
[001 1 ] In this way further improved chip breaking and 
guidance of the chip obtained during out-fadng can t>e 
obtained. Also in each acute-angled cutting corner NC 
at some distance inside of the cutting edge thereof there 
is an essentially wedge-shaped projected second pla- 40 
teau 31 or 32. ttie side-waits 33. 34 of which shall serve 
as chip breakers. Those plateaus 31 . 32 become of nar- 
rower width as they approach their respective corners to 
form the wedge shape as can be seen in top plan view 
(Fig. 1). Between the inclined surfaces 25. 26 and the 45 
side walls 33. 34 of the raised plateau 31 or 32 there 
remains a recessed surface 35 which is plane-parallel 
with the plane containing the larxi area 24. Iri the center 
of the cutting insert there is found a central hole 36. 
intended to receive a suitable tap or center screw (not so 
shewn) for the damping of the cutting insert into its cor- 
responding tool hoMer 23. 

[0012] In Rg. 4 it is sfKVwn how the cutting insert is 
used for longitudinal turning clamped in its correspond- 
ing tool holder 23, wherein the machining direction is ss 
designated with P on the work piece A. In Fig. 5 the cut- 
ting insert is used for inwards copying. 
[001 3] A diagor^at D2 extending through the center of 



the hole 36 perpendicularly to the intermediate edges 
21 and 22 and bisecting both of the angles a. forms a 
right angle with a diagonal passing through the 
center of the hole 36. According to tfie invention, the 
longest diagonal passing through the center of the 
hole 36 extends at an acute angle in relation to edges 
21. 22. Also. Di forms an acute angle a with the diago- 
nal D3. which means that extends at an angle (90-a) 
in relatfon to the diagonal D2. The acute angled comers 
are designed with an asymmetric nose racfius. The tran- 
sition between the two adjacent edge surfoces 15, 16 
Ibnms a curved nose radius surface 37, wherein the 
intersection line between said tpper surface 1 1 and the 
edge surfaces 15, 16 and the nose radius surface 37 
form cutting edges. This nose surface 37 and the adjoin- 
. ["9 npse cutting edge (fornr|edj)y the interse^^^ 
uqpper surface 11 and the nose radius surface) are 
divided into a nunfi>er of drcular segments, wherein 
each pair of adjacent segments always have mutually 
different radii. The segment located nearest the edge 
surface 15 fornr^ at the intersection with the upper sur- 
face, an edge segment 38 with radius (see Rg. 6), 
which is bigger than nose racfius R2 of the nearest con- 
necting edge segment 39. It is to be noted that does 
not always need to be t>igger than R2. In certain cases 
a particular curved nose culling edge Ri is not needed. 
The next following edge segment 40 has a racfii^ R3, 
which always is bigger than Rg, whereafter connecting 
edge segment 41 has a radius R4, which is sut>stantially 
less than R3. whereafter the next edge segment 42 has 
a radius R4. The radii R5 and R3 can however suitat)ly 
t>e of atx>ut the same size, htose radius edge segments 
40 and 42 stiall always iriclude therebetween an angle p 
with the size of about 90''. 

[001 4] The longest diagonal D1 defines a line of sym- 
metry of the cutting comer. The edge segments 38, 39, 
40 are situated on one side of that line of symmetry, 
while the comer radius edge segment 42 shall always, 
in its entirety, be situated on the opposite side of said 
diagonal Di. This means that cfiagonal Di will always 
pass through the cutting edge segment 41 . The cutting 
edges 38, 39 can, when copying inwards, as is shown in 
Rgs. 5-6, be regarded as a part of the operative main 
cutting edge, whereas the cutting edge 42 is a part of 
the secondary cutting edge 1 7. During longitudinal turn- 
ing, according to Rg. 4, however, the cutting edge 17 is 
the main cutting edge and the cutting edge 18 is the 
secondary cutting edga Thanks to the atxive-indicated 
differentiation of radii of the nose radius, a surprisingly 
good surface roughness of the generated surfaces has 
been obtained in comparison with a similar cutting 
insert having a corner cutting edge of constant radius. 
Further, such a cutting insert is found to be less sensi- 
tive when there is need for adjustment of the setting 
angla Simultaneously it was possible to increased the 
feed with nwre ttian 30%, in certain cases up to atx>ut 
50%. 

[POI S\ Stated another way. the comer edge segment 
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42 constitutes a first segment situated to one skie 0^ 
tine of synrunetry D1 ; the corner edge segmerrt 40 con- 
stitutes a second segment forming an angle of about 
90° witfi tfie first segment 42; tfie corner edge segment 
41 that is intersected t>y the tine of symmetry D1 consti- 5 
tutes a third segment R3 and R4 are different from one 
another; R4 and R5 are different from one another, with 
R5 being larger than R4. The comer edge segments 38 
and 39 constitute foiBlh and fifth segments, respec- 
tively, which join the side cutting edge 18 to the second w 
segment 40. 

[GDI 6] According to an alternative embodiment shown 
in Rg. 7. a sixth or intermediate edge segment 43 with 
radius Rg interconnects the edge segments 41 and 42. 2. 
The segment 43 becomes a part of the side cutting 75 

edge 17. The radius is.always.smailer.tfian. radius „ 

R5. Radius Re should also t>e dimensioned such that it 
is less than R4. Through this embodiment the cutting 
insert t)ecomes less sensitive for adjustment of tfie set 
angia 20 
[0017] In order to attain optimal chp control the differ- 3. 
ent radii of the comer edges should lie within the follow- 
ing interval: 

Ri: upto12mm.preferal)ly 1-8mm ^ ^ c£^ 

R2: LP to 5 mm, preferably 0.2-2.5 mm — ' ^ 
R3: 1-15 mm. pr^erably 5-12 mm 
R4: 0.2-3.2 mm, preferably 0.4-2.4 mm ^ 

R5: 1.2-15 mm. preferably 3-10 mm -^^or^ 

Rg: 0.1-3 mm, preferat)ly 0.2-0.8 mm 30 

[0018] Although the present invention has been 
described in connection with preferred embodiments 
thereof, it will be appreciated by those skilled in the art 
that additions, deletions, modifications, and substitu- 35 4. 
ttons not spedficalty described may be made witfxHJt 
departing from the spirit and scope of the invention as 
defined in the appended claims. 

Clainns 40 

1. An indexable cutting insert comprising a txxfy of 
generally rhombic shape, the body including ipper 
and bottom surfaces, and edge surfaces intercon- 
necting the upper and txittom surfaces, the edge 45 5. 
surfaces intersecting the upper surface arxi forming 
edges therewith, the edges including a first pair of 
side cutting edges converging toward one another 
in a first direction at an acute angle less ttian sixty 
degrees, and a second pair of side cutting edges so 
converging toward one another in a secorxi direc- 6. 
tion opposite the first direction at the same acute 
angle as the first pair of side cutting edges; each of 
the side cutting edges of the first pair forming an 
obtuse angle with a respective side cutting edge of ss 
the second pair; there being a first curved comer 
cutting edge interconnecting the first pair of side 7. 
cutting edges, and a second curved corner edge 
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interconnecting the second pair of side edges; a 
longest cfiagor^l of the insert constituting a first 
dagonal which intersects, at an acute angle, a sec- 
ond diagonal which bisects both of the obtuse 
angles; each of the first and second curved corner 
cutting edges being asymmetric with respect to a 
third diagonal extending perpendicular to the sec- 
ond cfiagonal, each of the first and second curved 
corner cutting edges comprising more than two 
radiused comer edge segments defined by respec- 
tive radii; immediately adjacent ones of the corner 
edge segments being of mutually different radii. 

The indexable insert according to daim 1 wherein 
the first diagormi intersects one of the corner edge 
segments.of each comer cutting edge, the one corr. 
ner cutting edge segment constituting a comer cut- 
ting edge segment situated farthest away from a 
center of the insert. 

The indexable cutting insert according to daim 1 
wherein a first of the rTx>re than two comer edge 
segments is spaced to a first side of the first diago- 
nal, a second of the more than two corner edge 
segments being spaced to a second side of the first 
cfiagonal. and a third of the more than two corner 
edge segments t>eing intersected by the first diago- 
nal, the first arxi second cutting edge segments 
togettier forming an angle of about 90 degrees, the 
first comer edge segment being of larger radius 
than the second corner edge segment tfie radius of 
the third corner edge segment being different than 
the radius of the second corner edge segment 

The indexable cutting insert according to daim 3 
wherein tiie comer edge segments further indude 
fourth and fifth cun^ed edge segments intercon- 
necting the second corner edge segment with one 
of the side cutting edges, the fourth edge segment 
being connected to tiie one side cutting edge arxi 
being of larger radius than the firth edge segment 
which is connected to the first comer edge seg- 
ment. 

The indexable cutting insert according to daim 1 
wherein the insert indudes a reinfordng land 
extending around the perimeter of the insert inside 
of the side cutting edges and the comer cutting 
edges. 

The indexable cutting insert according to claim 1 
wherein the edge surfaces form right angles with 
tiie upper and bottom surfaces, there being a raised 
plateau formed inside of each of the corner cutting 
edges to define a chip breaker. 

The indexable cutting insert according to daim 6 
wherein each plateau becomes narrower in width 
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toward the oorner cutting edge to define a wedge 
shape as the Insert is viewed from above. 

The indexat)le cutting insert according to daim 3 
further including an intermediate comer edge seg- s 
ment disposed to the first side of the first diagonal 
and interconnecting the first and third comer edge 
segments, the radius of the first comer edge seg- 
ment being larger than a radius of the intemnediate 
comer edge segnrYent 10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



5 



EP0 962272A1 





7 



EP0 9G2 272A1 




8 



EP0962 272A1 




EP0 962 272A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



EP 99 11 0712 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Cttabon of document with indication wtiere appropriate. 
ol reievam passages 



Fteievant 
todaim 



CLASSIFICATION OF THE 
APPUCATIOM QnLCU) 



X 
A 

p.x 



WO 95 00272 A (KENNAMETAL) 
5 January 1995 (1995-01-05) 
* page 7, line 5 - page 8. line 
figures 1-4 * 



10; 



WO 95 32071 A (SANDVIK) 

30 November 1995 (1995-11-30) 

♦ page 2, line 34 - page 5, line 28; 
figures 1-3 * 

WO 99 00207 A (SANDVIK) 
7 January 1999 (1999-01-07) 

* page 4, line 17 - line 27; figure 4 * 



1-3,8 

1-4.8 
5-7 

1 



B23B27/14 



TECHNICAl. FIELDS 
SEARCHED (tnlXL6) 



B23B 



Ihe present search report has been diawn up for ^ claims 



THE HAGUE 



Omm of connfiMlon ol nofch 

14 September 1999 



Bogaert, F 



CATEGORY OF CITED DOCUMENTS 

X : parttadarty retovanl il taten atom 

Y : pafttomarly retavant B combined wth another 

docunont c$ ttio samo catogoiy 
A : technological l>ackgn)und 
O : non-wittten <S»clo8UFe 
P I tntwmedlate document 



T : theory or pffncfUe undarVing the Invention 
E : eerter patent docunwt. tMH piA>eahed OQ, or 

after the fumg date 
D : documert dted in the appUcallon 
L : document dted tor other reasons 



&: member ol the same potent tamiy, correaponding 
document 



10 



EP0 962 272A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPUCATION NO. 



EP 99 11 0712 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report 
The members are as contained in the European Patent Offlce EDP Re on 

The European Patent Office is in no way Dable lor these particulars which are merety given for the purpoee ol informaticn. 

14-09-1999 



Patent document 


Publtcation 




Patent family 






cited in search report 


date 




member(s) 




date 


WO 9500272 A 


05-01-1995 


AT 


150349 


T 


15-04-1997 




AU 


669809 


B 


20-06-1996 




AU 


6783494 


A 


17-01-1995 




CA 


2162598 


A.C 


05-01-1995 




DE 


69402200 


D 


24-04-1997 




DE 


69402200 


T 


18-09-1997 




DE 


706433 


T 


24-10-1996 




EP 


0706433 


A 


17-04-1996 




ES 


2085840 


T 


16-06-1996 




JP 


8507976 


T 


27-08-1996 




ZA 


9403346 


A 


16-01-1995 


WO 9532071 A 


30-11-1995 


SE 


509224 


C 


21-12-1998 




CN 


1148829 A 


30-04-1997 




EP 


0759827 A 


05-03-1997 




JP 


10500363 T 


13-01-1998 




SE 


9401732 A 


20-11-1995 




US 


5634745 A 


03-06-1997 


WO 9900207 27 A 


NONE 









2 
o 

Si rnoredetaite about this arviex: see Offknal Journal of the European Patent Ofrk»,f^to^ 12/82 



11 



